This review assessed the effectiveness of trauma systems for the treatment of severely injured patients. A 15% reduction in mortality was found in favour of the establishment of trauma systems. However, concerns about the robustness of the analyses used in both the review and the original studies suggest that the findings should be interpreted with caution.
Assessment of study quality
The validity of the studies was assessed using the following criteria: study objectives defined; outcome measures defined; inclusion and exclusion criteria defined; all trauma patients included; baseline comparability of the study groups and participant injuries (both within 20%); any baseline differences accounted for in the analysis; and methods of analysis described. A maximum score of 5 points was awarded for each criterion. A total score of 8 to 23 was considered poor quality, 24 to 27 average quality, 28 to 30 good quality, and 31 to 40 excellent quality. The authors did not state how many reviewers performed the validity assessment.
Data extraction
The authors did not state how the data were extracted for the review, or how many reviewers performed the data extraction.
The participant inclusion/exclusion criteria, type of analysis used and any adjustments made to control for potential confounders were reported. Survival and mortality data were presented as percentages with p-values, odds ratios (OR) with 95% confidence intervals (CIs), or relative risk (RR) ratios with 95% CIs. However, only studies that had sufficient data to calculate an OR with 95% CIs were eligible for inclusion in the meta-analysis. The data were presented as either crude data or data adjusted for participant or setting characteristics.
Methods of synthesis
How were the studies combined?
The studies were combined in a narrative summary. Studies meeting the criteria for inclusion in the meta-analysis were combined by outcome using both a fixed-effect model and a random-effects model. Pooled ORs with 95% CIs were reported.
How were differences between studies investigated?
Differences were discussed in the narrative summary and evident from the data tables. In addition, statistical heterogeneity in the meta-analysis was assessed using the Q statistic. Differences in study quality were assessed graphically by plotting the quality assessment score against the individual crude ORs for each study. A quality-adjusted OR was also calculated for each study by multiplying the quality score and the OR. The sum of all of the qualityadjusted ORs was then divided by the sum of the quality scores for all of the studies, to determine the overall qualityadjusted OR.
Results of the review
Fourteen studies (n more than 507,899) including three state, two regional and three level one pre-test post-test studies, and one national, three state and two regional comparisons of different interventions (trauma systems versus non-trauma systems or centres), were included in the review. Six studies (number of patients unclear) including two state, one regional and two level one pre-test post-test studies, and one state comparison of different interventions, were included in the meta-analysis.
The authors did not report the individual quality scores for those studies not included in the meta-analysis. However, quality scores for the six studies included in the meta-analysis ranged from 18 (poor) to 33 (excellent). Overall, one study was rated as poor quality, two were average, two were good, and one was excellent. The graph of quality score versus OR suggested that the higher the study quality the more likely the studies were to approach the line of no effect (i.e. OR=1); the poorest quality study showed the greatest increase in survival rate.
Overall findings (14 studies).
Survival odds were in favour of trauma systems in eight of the fourteen included studies, as compared with normal hospital care. However, the odds of survival were worse for trauma system groups in three comparative studies. There were no significant differences between trauma systems and normal hospital care in the three remaining studies.
Meta-analysis (6 studies). Two studies showed statistically significant survival ORs in favour of trauma systems, while a further also showed favourable survival ORs but the findings were non significant. Overall, the pooled survival OR was 0.93 (95% CI: 0.87, 1.00) when using a fixed-effect model and 0.88 (95% CI: 0.78, 1.00) when using a random-effects model. Significant statistical heterogeneity was reported (Q=12.286, d.f.=5, p=0.031). The quality-adjusted OR was 0.85 in favour of greater survival with the use of trauma systems.
Authors' conclusions
A 15% reduction in mortality was found in favour of the establishment of trauma systems. However, an ongoing outcome analysis is required to ensure that measures effectively capture true outcome performance and so optimise patient care.
CRD commentary
This review was based on a clear research question, although the authors did not report details of the inclusion criteria for outcome measures and those for the intervention were not clearly described. The literature searches were limited to electronic databases and reference lists, and there were no specific attempts to locate unpublished data. Since only studies published in peer-reviewed journals were eligible for inclusion in the meta-analysis, the review findings may be open to publication bias. The authors also only included North American studies published in English, which seems reasonable given the topic focus, although this may restrict the generalisability of the findings. In terms of review methods, the authors provided very little detail on how studies were selected for inclusion in the review and how many authors were involved in the quality assessment and data extraction processes; this makes it difficult to comment on whether appropriate steps were taken to reduce the risk of bias and error. The authors did, however, discuss their findings in the context of study quality. The quality-adjusted plot of ORs suggest that the poorer the quality of the study the more likely it is to show a greater beneficial effect in favour of trauma systems.
